Purification and characterization of chitinase from Paenibacillus sp. D1.
A 56.56-kDa extracellular chitinase from Paenibacillus sp. D1 was purified to 52.3-fold by ion exchange chromatography using SP Sepharose. Maximum enzyme activity was recorded at pH 5.0 and 50 °C. MALDI-LC-MS/MS analysis identified the purified enzyme as chitinase with 60% similarity to chitinase Chi55 of Paenibacillus ehimensis. The activation energy (E (a)) for chitin hydrolysis and temperature quotient (Q (10)) at optimum temperature was found to be 19.14 kJ/mol and 1.25, respectively. Determination of kinetic constants k (m), V (max), k (cat), and k (cat)/k (m) and thermodynamic parameters ΔH*, ΔS*, ΔG*, ΔG*(E-S), and ΔG*(E-T) revealed high affinity of the enzyme for chitin. The enzyme exhibited higher stability in presence of commonly used protectant fungicides Captan, Carbendazim, and Mancozeb compared to control as reflected from the t (1/2) values suggesting its applicability in integrated pest management for control of soil-borne fungal phytopathogens. The order of stability of chitinase in presence of fungicides at 80 °C as revealed from t (1/2) values and thermodynamic parameters E (a(d)) (activation energy for irreversible deactivation), ΔH*, ΔG*, and ΔS* was: Captan > Carbendazim > Mancozeb > control. The present study is the first report on thermodynamic and kinetic characterization of chitinase from Paenibacillus sp. D1.